Ajoene, an experimental anti-leukemic drug: mechanism of cell death.
The organosulfur compound ajoene, a constitutent of garlic, has been shown to induce apoptosis in a leukemic cell line as well as in blood cells of a leukemic patient. The mechanisms of action of ajoene, however, are unknown. The present study aims to characterize the molecular events leading to ajoene-triggered apoptosis. We show here that ajoene (20 microM) leads to a time-dependent activation of caspase-3-like activity as well as to the proteolytic processing of procaspase-3 and -8. Activation of caspases was necessary for ajoene-induced apoptosis since the broad-range caspase inhibitor zVAD-fmk completely abrogated ajoene-mediated DNA fragmentation. Although the initiator caspase-8 was activated, the CD95 death receptor was not involved in death signaling since the HL-60 clone used was shown to express a functionally inactive CD95 receptor. Furthermore, ajoene induced the release of cytochrome c, which was not inhibited by zVAD-fmk indicating that cytochrome c release precedes caspase activation. Ajoene also led to a dissipation of the mitochondrial transmembrane potential. Overexpression of Bcl-x(L) clearly diminished ajoene-induced caspase activation as well as apoptosis. These results indicate that apoptosis in leukemia cells triggered by ajoene is based on the activation of a mitochondria-dependent caspase cascade which includes also the activation of the initiator caspase-8.